Low Baseline Sympathetic Tone Correlates to a Greater Blood Pressure Change in the Cold Pressor Test.
The cold pressor test (CPT) involves acute hand or foot exposure to cold water. CPT hyper-responders have unique traits, including risk of hypertension and a greater vasoconstrictor reserve and g force tolerance compared to hypo-responders. The purpose of this study was to uncover differences in cardiovascular and sympathetic biomarkers between responder types. Healthy volunteers (N = 30) submerged one hand into cold water (3.3 ± 0.8°C) for 5 min. Blood pressure, heart rate, cardiac output, and cardiac parameters were recorded using an automated monitor, impedance cardiography, and a beat-to-beat monitoring system. We analyzed for salivary α-amylase (SαA), which is a convenient biomarker of the sympathetic nervous system. Subjects were stratified post hoc into hyper-responders (≥ 22 mmHg) and hypo-responders (< 22 mmHg) based on change in systolic blood pressure during CPT. Hyper-responders had a significantly lower baseline heart rate (64 ± 7 bpm), cardiac output (5.6 ± 0.9 L · min-1), and SαA (60 ± 37 U · mL-1) compared to hypo-responders (73 ± 9 bpm, 6.9 ± 1.3 L · min-1, 165 ± 122 U · mL-1). During the cold immersion, hyper-responders had significantly higher systolic blood pressure (150 ± 14 mmHg), diastolic blood pressure (91 ± 10 mmHg), mean arterial pressure (129 ± 17 mmHg), and systemic vascular resistance (1780 ± 640 dyn · s-1 · cm-5) than hypo-responders (130 ± 14 mmHg, 81 ± 10 mmHg, 110 ± 9 mmHg, 1290 ± 220 dyn · s-1 · cm-5). The change in systolic blood pressure correlated with baseline SαA (r = -0.455, P = 0.011) and baseline heart rate (r = -0.374, P = 0.042). Baseline characteristics influenced by sympathetic tone such as SαA, heart rate, and cardiac output are indicative of responses to CPT. Our data supports the use of baseline values to predict blood pressure response to acute cold exposure and indicates an intrinsic difference between CPT responder phenotypes.Youssef M, Ghassemi A, Carvajal Gonczi CM, Kugathasan TA, Kilgour RD, Darlington PJ. Low baseline sympathetic tone correlates to a greater blood pressure change in the cold pressor test. Aerosp Med Hum Perform. 2018; 89(6):503-509.